A new antibiotic, disorazol, was isolated from the culture broth of the myxobacterium, Sorangium cellulosum strain So ce 12. It is a macrocyclic compoundcontaining two oxazole rings. The antibiotic acted against many fungi and mammaliancell cultures. The latter responded to extremely low doses (MIC 3~30pg/ml). None of the tested bacteria and yeasts were inhibited.
During fermentation of Sorangium cellulosum strain So ce 12 for the isolation of sorangicin1'2^we discovered in the XADeluate a new substance by chemical screening. The substance was isolated and its chemical structure was elucidated ( Fig. 1 ). It turned out to be a new compoundconsisting of a macrocyclic ring with two oxazole rings3). The substance showed remarkable biological activity against eukaryotic organisms. We propose the namedisorazol. Occurence and Production Disorazol A was first detected in the Sorangium cellulosum strain mentioned above. During subsequent screening of other strains of this species, it was found that about 13% of the 208 strains tested produced disorazol A, in most cases together with other antibiotics, With the original producer, strain So ce 12, some efforts were made to improve the yield. A mutant with high sorangicin production also showed good yields of disorazol.
The medium was: MgSO4à"7H2O, 0.15%; CaCl2 à"2H2O, 0.1%; KNO3, 0.2%; K2HPO4, 0.0125%; Pure disorazol A served as a reference. Table 1 gives the production rates and final yields ofdisorazol. In the given experiment, the production rate was 21 mg/l.d and the production phase could be maintained for 13 days. In other experiments, synthesis decreased after 5 to 10 days. During our studies on yield improvement it turned out that sodium barbital, which is known to stimulate, streptomycin and rifamycin formation4'5), inhibited disorazol synthesis. It had no effect on sorangicin formation. Table 1 shows that after the addition of barbital the production rate decreased sharply. Isolation and Physico-chemical Properties For production of larger quantities, the organism was cultivated in bioreactors of 60 to 300liter as described previously1*. Briefly, the substance was isolated in the following way. The adsorber resin, XAD-16, which was present in the culture from the beginning, was separated from the broth and eluted with methanol. After partition of the extract between ethyl acetate and aquous ammonia, disorazol was detected in the organic phase as a distinct peak by HPLC with diode array detection. Several chemical variants could be separated and elucidated, with disorazol A as the main component. Figures 2 and 3 show the electronic absorption spectrum ofdisorazol A in methanol and the IR spectrum in KBr.
Biological Properties
Disorazol A was active against manyfilamentous fungi belonging to different taxonomic groups, but not against yeasts ( Table  2) . The MIC values for the sensitive organisms ranged from.0.1 to l jug/ml. The antibiotic was inactive against bacteria. On the other hand, it was extremely toxic for cultivated animal cells (Table 3) . Disorazol was fungicidal, as shown with Rhodotorula glutinis.
First, Rhodotorula glutinis was plated to get colonies from single cells. Then, 100 colonies were tested Measured as incorporation of a precursor (from Amersham, Braunschweig) into perchloric acid-insoluble material. The precipitated cells were collected on glass fiber filters (Whatman GF/A). Radio-activity was determined in a Beckman liquid scintillator LS 1801.
for growth on agar containing 2 x MIC of disorazol. All of them were sensitive to the antibiotic. One of these colonies was used for further experiments. The cells were suspended in MYCmedium (Phytone peptone, Becton-Dickinson, 1%; glucose 1%) and incubated at 30°C on a rotary shaker with or without the antibiotic. The number of viable cells was determined by serial dilution and plating on MYCagar. In the presence of 2 times the MICof disorazol, the number of viable cells had declined after two hours to 38% of the initial cell number.
This reduction continued to about 0.2% after 24hours. Of the remaining cells, 18% were resistant to disorazol. With 10 times the MIC, the killing effect of disorazol was only slightly greater.
The effect of disorazol on the synthesis of various cellular macromolecules is shown in Figs. 4A to 4D.
During the first 3 to 4 hours, incorporation ofmethionine, thymine and TV-acetyl-glucosamine into perchloric acid (PCA) insoluble material was only little influenced. The incorporation of uracil was inhibited immediately after the addition of the antibiotic. However,even with 10 times the MIC (data not shown), the inhibition of RNA synthesis was incomplete during the first two hours after the addition of the antibiotic. Table 4 shows the response of one of the three eukaryotic RNA polymerases, polymerase II (from wheat germ) to disorazol. The data indicate that this enzyme was not the target for disorazol. The mutation rate for resistance against disorazol A was measured as followed: A sensitive culture of Rhodotorula glutinis with 2.5 x 107 cells/ml was incubated in MYCmedium at 30°C. At different times, 0.1ml of the culture was plated on nutrient agar containing 2 x MICofdisorazol and, after dilution, on agar without the antibiotic.
The mutation rate was calculated as follows:
Rn-rn
TCNn -TCNm with : R=number of resistant colonies at time t=n r = numberof resistant colonies at t = n, calculated from the number of resistant cells at t=m (n>m) under the assumption that the generation times of the resistant mutants are the same as that of the sensitive strain. This was confirmed with 10 resistant strains. The cell number at t=m was multiplied with the quotient of TCK TCNn TCN=total cell number. JAN. 1995 Total cell number at time n minus total cell number at time0.
The values of the different cell numbers are given in Table 5 .
The average mutation rate was 3.2 x 10~7. The resistant colonies were transferee! to nutrient agar without the antibiotic. After growth they were transferee! again to plates containing 2 x MICof disorazol and to plates with 20 x MIC. All cells formed colonies on both plates.
Discussion
Disorazol is a novel macrocyclic compoundwith two oxazol rings. It was first detected as a by-product of sorangicin fermentations and was found to be active against many fungi belonging to the Ascomycetes, Basidiomycetes, Zygomycetes, Oomycetes and Deuteromycetes (Table 2) . Further, there was an extremely high toxicity for mammalian cells (Table 3 ). This toxicity exceeded that for fungi by 5 to 6 orders of magnitude and is amongthe highest toxicities ever recorded for a natural product. It appears that normal and transformed cells do not differ in this respect. VOL.48 NO. 1 THE JOURNAL OF ANTIBIOTICS Measurements ofmacromolecular syntheses in Rhodotorula glutinis showed that RNAsynthesis was inhibited first and to the greatest extent, but the inhibition was not complete, even with high concentrations of disoiazol. The antibiotic appears not to influence DNAdependent RNA polymerase II. This suggests that disorazol interferes perhaps specifically with RNApolymerase I or III. The spontaneous mutation rate for disorazol resistance is rather high ( Table 5 ). All of the tested mutants selected against 2 x MICwere also resistant to 20 XMIC. This indicates that resistance occured in a one-step mutation.
